Oral mucosal lesions affect the quality of life of many patients and are an apparent indicator of oral and general health. Red or white lesions in the oral cavity, including asymptomatic ones should never be ignored. Dentist could be the first person performing important roles in the early diagnosis and management of oral lesions. Taking a biopsy should be considered to exclude the possibility of potentially malignant conditions or oral cancers. The aim of these series of cases is to present interesting clinical oral manifestations that demonstrate the relationship between oral hygiene, chronic irritation, dysplasia, and oral squamous cell carcinoma. Oral mucosal changes related to chronic trauma or irritation can greatly impact patient's oral as well as general health.
Introduction
The dentist is often the first person who has the opportunity to detect mucosal alterations, such as ulcerations or white and red lesions in the oral cavity. Early diagnosis and proper management can prevent unfavorable outcomes in these patients. Indeed, chronic mucosal trauma resulting from sharp teeth and faulty restorations has been associated with the development of oral cancer [1] . The aim of these series of different ethnic cases is to present and focus on the clinical experiences from various cases in the Oral Medicine clinic at the Faculty of Dentistry, Chulalongkorn University and Bangkok, Thailand. This paper highlights the relationship between longstanding irritation, trauma, poor oral hygiene, old age, and oral cancer. Although not all the risk factors for developing oral squamous cell carcinoma (OSCC) have been determined, it is likely that malignant transformation has a multifactorial etiology [2] [3] [4] .
Some of the oral manifestations of the cases presented here might explain the possible link to the pathogenesis of OSCC.
Many severe or complicated cases from various parts of Thailand and non-Thai patients were referred to our clinic. Most of the oral lesions were very difficult and challenging to diagnose and treat. Oral white and red lesions or ulcerations need advanced and thorough investigation to make the correct final diagnosis. These lesions affected the quality of life of the patients and their diagnosis was definitely important for the patients' life and general health. In other words, oral tissues are an indicator of general health.
Some of the following interesting cases with oral manifestations may provide evidence concerning the risk factor for developing OSCC.
A 49-year-old Chinese man was referred to our clinic with an ulcerative and keratotic white lesion presented for more than 5 months. The lesion was unresponsive to previous treatment with triamcinolone acetonide 0.1% in orabase. Oral examination at the first visit revealed a keratotic white patch and erythematous area on the gingiva of the right second mandibular premolar and mucobuccal fold extending to the retro molar area that was covered with necrotic tissue on the surface. The anterior part of the lesion had an ulceration with a white patch. Interestingly, the right retro molar area showed a keratotic white lesion and erythematous area that contacted the sharp edge of the distal marginal ridge of the right second mandibular molar ( Figure 1 ). The right and left submandibular lymph nodes appeared normal. However, he did not have any symptoms that might be from his previous treatment with the topical steroid. He had no systemic disease, took no medication, and was a nonsmoker and nondrinker. The histopathological report indicated that the specimen from the area in close contact with the sharp tooth edge showed focal keratosis, chronic mucositis with moderate epithelial dysplasia (Figures 2A and 2B ). In this case, the long-term irritation from a sharp tooth edge induced Arch Dent. 2019 Volume 1, Issue 1 chronic inflammation and subsequently developed into a moderate epithelial dysplasia. This case was referred back to his dentist for oral hygiene control, grinding and polishing the sharp edge of the tooth, and was planned for the appropriate surgical treatment of the lesion.
Case II: Chronic denture irritation
A 50-year-old Thai woman, a business owner, came to the clinic with a complaint of pain on the right lateral surface of the tongue for more than 6 months. She had a history of her removable partial denture clasp arm irritating the right lateral surface of the tongue with ulceration. A previous biopsy by the physician at a private hospital found that the lesion demonstrated mild abnormalities. She had no systemic disease, took no medication, and was a nonsmoker and nondrinker. Her right and left submandibular lymph nodes were normal. Her right lateral tongue revealed a 4 × 1.6 cm erythematous area with multiple ulcerations, and a keratotic white patch at the lower border of the lesion with an ill-defined margin (Figure 3 ). Histopathological specimen from this area showed the oral mucosa covered with anaplastic squamous epithelium, characterized by nuclear pleomorphism, hyperchromatism, disorientation, [16] [17] [18] [19] [20] Arch Dent. 2019 Volume 1, Issue 1 increased mitotic activity and the presence of individual cell keratinization as well as epithelial pearls. The underlying connective tissue is densely infiltrated by lymphocytes and plasma cells. Invasion of several clusters of atypical squamous cells into the connective tissue is present ( Figures 4A and 4B) . Finally, the lesion from the right lateral of tongue was diagnosed as early invasive squamous cell carcinoma.
This case demonstrates that chronic irritation to a longstanding lesion may induce OSCC. She was planned for hemiglossectomy and supraomohyoid neck dissection. This diagnosis definitely changed her life forever.
Case III: Association with dental material
A 66-year-old French man came to our clinic with a painless mass on the left posterior palatal area. He had no systemic diseases, took no medications, and was a nonsmoker and nondrinker. He had many gold crowns and bridges in his oral cavity. A 2 × 1.5 cm mass with irregular surface was noted in close contact with his left maxillary first and second molar gold crowns ( Figure 5A ). In another area in the oral cavity, keratotic white patches and white striae on the marginal and attached gingiva close to the corroded margin of the right mandibular first and second premolar gold crowns were seen ( Figure 5B ). Interestingly, lichen planus like-lesions were present on his right and left lower lip ( Figure 5C ). Unfortunately, this patient had return to his country, therefore a biopsy of the mass lesion could not be performed at that time. However, the most likely diagnosis of the mass on his left gingival palatal area is OSCC. Therefore, an older patient with chronic irritation from a corroded metal crown margin should be carefully followed. In this case, a long standing chronic irritation from corroded metal might induce an oral lichen planuslike lesion and develop to OSCC.
Taken together, the possible relationship of oral trauma and OSCC from our cases is shown in Figure 6 .
17 Figure 5A : The gingival palatal mass with an irregular surface in close contact with the gold crowns, 5B) white patches and white striae on the marginal and attached gingiva close to the corroded gold crown margins, 5C) a lichen planus-like lesion can be seen on the right and left lower lip.
Discussion
Oral Medicine specialists should provide oral health care promotion and education to every level of the general population. The contribution of poor oral hygiene to the increased risk of head and neck cancer (HNC) development has been documented in previous studies [5, 6] . Moreover, the long-term chronic irritation from a sharp tooth edge should be paid attention to and corrected by grinding and polishing it smooth. Broken teeth or poor restorations have to be restored to a good condition. A tooth with a complicated crown fracture that cannot be restored should be extracted as soon as possible. In the case III with corroded crowns, the clinical examination showed lichen planus-like lesion on the lip and a possible OSCC on palatal mucosa. Previous report demonstrated that oral lichen planus-like or lichenoid lesion could transform into an epithelial dysplasia or OSCC [7] . However, the role of metal/gold crown corrosion in developing OSCC is unresolved and needs further investigation involving more cases. Moreover, an oral epithelial dysplasia, often the precursor of OSCC, typically presents itself as a predominantly white, red, or mixed white and red mucosal lesion [8] . White and red lesions with or without symptoms should be carefully evaluated and never ignored. These lesions should have a biopsy taken to exclude the possibility of epithelial dysplasia, carcinoma in situ or invasive squamous cell carcinoma [9] . Previous study showed that lesions demonstrating mild epithelial dysplasia had a malignant transformation rate similar to those with severe dysplasia [10] . Furthermore, a recent review showed strong evidence supporting the association between chronic inflammation and carcinogenesis [11] . The mechanism of developing OSCC following mucosal trauma may involve multiple factors, such as DNA damage, cytokines, human papillomavirus infection, genetic changes, smoking, alcohol, and others [12] . Chronic inflammation can induce persistent tissue damage and changes in types of inflammatory cells. Cytokines present in the tissue microenvironment and inflammation greatly increases the risk of cancer. Moreover, the inflammatory mediators including nuclear factor kappa B, vascular endothelial growth factor, inflammatory cytokines, prostaglandin pathways, p53, reactive oxygen and nitrogen species, and microRNAs are major key players in the pathogenesis of oral cancer [13] . The concept of chronic inflammation results in crucial DNA damage, which further progresses to development of carcinoma has been reported in one study [14] . Therefore, chronic inflammation may influence tumor initiation, progression, invasion, and metastasis via changes in inflammatory-cell populations and cytokine levels in local tissues [15, 16] . Oral cavity ulcerations are caused by various etiologic factors including infection, immune dysregulation, trauma, and neoplasms. Neoplastic ulcerated lesions are notorious in the oral cavity for their ability to mimic benign ulcerative lesions, highlighting [16] [17] [18] [19] [20] Arch Dent. 2019 Volume 1, Issue 1 the essential nature of biopsy to establish a diagnosis in cases that are not clinically identifiable or do not respond as expected to treatment. Adjunctive tests may be required for final diagnosis of some ulcerated lesions especially autoimmune lesions. Careful clinical, medical history and clinical evaluation may lead to a strong possible clinical diagnosis in many cases, biopsy and/or additional adjunctive testing are necessary to confirm the diagnosis or rule out neoplastic sources [17] .
Therefore, eliminating the cause of irritation to the oral mucosa and controlling oral hygiene are mandatory. The early diagnosis of oral lesions, advanced research, and a holistic approach are also important for all patients. Oral medicine specialists and dentists can play important roles and save a patient's life. Education about oral health care and early detection of mucosal lesions are crucial for patients. Further studies in a large population and advanced research are recommended. Taken together, a series of our cases provide clinical evidence of chronic irritation, chronic inflammation and poor oral hygiene as risk factors for oral epithelial dysplasia and OSCC. Proper oral care are therefore vital to patient's general as well as global heath.
Conclusion
Chronic oral mucosal trauma and irritation can affect a patient's oral health, general health, and life. Oral mucosal changes are a clear indicator of oral and general health. Oral medicine specialist and oral pathologist play an important role in the early diagnosis and management of oral lesions.
